Reconstitution of bile acid transport in a heterologous cell by cotransfection of transporters for bile acid uptake and efflux.
The rat liver canalicular bile acid transporter/ecto-ATPase/cell CAM 105 (CBATP) is a 110-kDa transmembrane phosphoglycoprotein that is thought to have bile acid efflux, ecto-ATPase, and cell adhesion properties. Its extracellular amino-terminal domain is highly homologous to carcinoembryonic antigen (CEA), a glycophosphatidyl inositol-anchored membrane protein with cell adhesion properties and a marker for adenocarcinoma. In the current study, we examined the possibility of more clearly defining the role of CBATP in bile acid efflux by cotransfecting a heterologous cell, the COS cell, with cDNAs for a bile acid importer, the ileal bile acid transporter (IBAT), as well as for CBATP. The results show that when IBAT mediates uptake of [3H]taurocholate to a level 20-fold higher than that achieved previously by nonspecific pinocytosis, CBATP mediates time-, temperature- and concentration-dependent efflux. Efflux of [3H]taurocholate mediated by CBATP in the cotransfected COS cells is saturable and has curvilinear kinetic characteristics (Vmax = 400 pmol/mg protein/min, Km = 70 microM). It is inhibited by 4,4'-diisothiocyanostilbene-2,2-disulfonic acid and dependent on ATP but not dependent on membrane potential. Although CEA could not mediate bile acid efflux in COS cells cotransfected with IBAT and CEA, efflux of [3H]taurocholate was detected in COS cells cotransfected with IBAT and a chimeric molecule having the carboxyl-terminal tail and membrane spanning domain of CBATP and the amino-terminal extracellular tail of CEA. Taken together, these data provide further evidence that CBATP confers bile acid efflux properties on heterologous cells and that its cytoplasmic tail and membrane spanning segment are integral to this property. The data also establish a model system for more clearly defining the molecular determinants of bile acid transport mediated by this molecule.